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(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a synthetic mRNA 
to be used as a template in assaying protein 
translation-completed conjugate splitting reaction so as 
to elucidate RRF inhibition mechanism, therefore useful 
in e.g. screening RRF inhibitors. 



template in assaying protein translation-completed 
conjugate splitting reaction, has a sequence of UUC AUG 
UAA. It is preferable that the cooperative operations of 
factors related to the translation-completed conjugate 
splitting reaction for proteins such as RRF, EF-G, GTP 
and RF3 are determined using this synthetic mRNA, and 
protein translation-completed conjugate splitting 
inhibitors are produced by screening using this 
synthetic mRNA. 
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SOLUTION: This synthetic mRNA which is usable as a 
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(54) [5?BJ3tf)£ffc] ^mRNA&ffll»fcSe»fflaR»«8«^#»*Stfi:©Sl^te 



(57) [gift] 

[BUS] geR»R»«*^fr»*IB#ffl<07>^A 



(2) 

1 

7->-?[s- K<hbTffll^ft-3&>SmRNA„ 
[18*^2] UUC AUG UAAC0j|a?iJ$rWr-5 
■afiEm RNA, 

[I»*JR3] M*J@1 £fcli2iaBi|£;*n£&6EmR 
N A £ ffl H II S KHKttftffiSftiftffiKft £)M£-f S 

NA^ffll^TRRF, EF-G, GTP, RF3fci*CD 70 

s a « K IS if-S » £ # * R JS I c B§ 3 f S H 7 cd # pg ft 
[ffl*JH6] MjRJRI *fc«2fce*Snfc^RlcmR 

NA£ffl^T*d7'J-->i/-rS£<!:K:«J:0, SSHH 
NA^ffll/iT^i"J-^>^ti>Cl<!:l;iD, RRF1 
[0 0 0 1 ] 

[0 0 0 2] 

£?S#lffl-r*fc«>l::. /^t>yt-RNA (JWTmR 
NA) , fi^RNA (UAT t R N A) , U#y-A#>b 

HT- (Ribosome recycling factor, HTRRF) il 
□ >y— ->a>H : FG (elongation factor G, HTE 
F-G) KJ;0tt&3ns::£j&<^3*lT#fc. £©'J 
#7-A rflfiplfflj <BSgteJanosiW±€>K:«fc*il8Bl 
(1996 Adv. Biophys. 32:121-201) iZ&^TmftZtl 

[0003] ifi^, «£*a)ift±«jK^©Httai»««c^ 



«rlJH¥ 1 1 - 3 3 2 5 7 7 

2 

zmmifktteQftzzttfm'&snT^Zo tot 

Zfimt. »»C«WLT^*iBIM«tO««L/fc. mR 
NAtHRtroRiWUiJiV-A^LT^^ffJH R 

NA^e/«C-5 r^^ij ©#'JV-A^©r>^l/-h 
tL. RRF. EF-G, G T P <D&mm=?-tftET\Zi5 
^TKJfcSrfTteS*)©-?, -f-tfX&K/tf'J 7-A<fc9#?8t 
T57 0S'J*y-A (^E/7-A) §r*LS 

o s ij3Hv-A©<B«&ia* ; r*t)ro<tJtc-s. LfrLm 

*l©-!t>^ffll&S*tSBWi:tt£>fLt)»^ffl 
fy^^Oa^lV 3£.«©#'J 7-A©tt«a«Jt 

[0 0 0 5] — -f >t*bDlCi3^TSaMSiR*l 

tLT'J l J-777^3 ?- 3 (ti.TR F 3 ) *t»6nT 
&K) (Goldstein^, 1970, Proc. Natl. Acad. Sci. US 
A, 65, 430-437&tf, Goldstein^, 1970, Proc. Natl. 

Acad. Sci. USA, 67, 537-543) , Zti\tG T 
fi^}#OHT-Ta5So Z\tl£T\ 3 7t^ft5« 
MtC&t^T, R F 3tt&3tWB7Tli&^c:t;^£ft 
(Grentzmann^>, 1994, Proc. Natl. Acad. Sci. 

USA, 91, 5848-5852RtfMikuni£, -1994, Proc. Natl. 

Acad. Sci. USA, 9, 5798-5802) . g&KfBIRi^ 
W^WV-ASHJfflC^©- 
l ; Ft*4Ci*«S<i»6ia5nt^5EF-G (Hira 
shima and Kaji, 1972, Biochemistry, 11, 4037-404 
4) H*5l->T*>. GTP a s e ffitt^ISfe &nT*5 D (C 
onway and Lipmann, 1964, Proc. Natl. Acid. Sci US 
A, 52, 1462-1469 ) , Z. OSfSttge K£j£liifttttil 

b^b^^f,, ;»J;5ftBWRRF tcD^lHlf^^t' 
[0 0 0 6] 



3 

K»R«8tt£ft#tflBSai©7>^A;*2 u- = >y 

^^*^^JKf&('ioTaS/<fEF-G, R F 3 . GT 

[0 0 0 7] 

t>. fieK»R*5tte«[^«eS:«riE-r4mRNAC&9t« 
0>tt&«:f3fc. RRFli£j*2:7U:t7 t: h , ©ttgT£>3 

t s m r n a x& itntisj^©aij^ wt* »im t s nx u 

fclti^Snt. CCDftJUi, 

?ifcffltl>A5. £ <b\Z*mwm\Z, Iffi^mRNA 
C&t^T. EF-GtRiCGTPaseftttSSoR 

77^i'-T»5EF-G0)ft0l:, 

-3 (HTRF3) S3 7 7 £ Ltffll>fci ZL 

t. Lfc^oTSittCIl RRFIfiSfflttRRFtfR 
F 3 fc&RLTfrSfeSRSfiSrsttKTfc-fcOft*;! 
t. tl^fcSfSfliaSr^act^T^fc. ill R F 
3^EF-G©^0l:ffll^dtT-b. EF-G<h|KI 
*£<7>$fi, ^tORRF, GTP#ftTC*W5I0R 

10008] ^ne.wfti^.fcs^s^fswsttsscw 

[0 0 0 9] -Tfcto^BWtt. S 6 

ai^c 7- y 7 u- h t txffl n ^ns&fiEm 

RNACHtS. R^(EmRNASffll» 

2 ^iC^fgHflW;, ^SmRNA^fflUTRRF, EF 
-G, GTP, RF3feifOfieKfflK»iBf*-&ff»* 

S J& I c H a f S H o * |W) f£ IS & £ ft #j { r $ij £ T * 7j 
*«fct;RRFfia«*3tJiWK:»l5£r**ffiCHT 
So *fc*!891«, K^I«mRNA*ffll»fcfia«»ii 
»«S«&fMH*IHiF»li3<fctf R R FHS^I^^^ 

RNA4fflHT^i"J-->mc:i:i:J;0. SOU 



(3) &B8¥ 1 1-3 3 2 5 7 7 

HK»««^ff»»ifi»»i4s«fc^R r f mmmzn&? 

[0 0 10] *^l:i5&BEmRNAR^n*fflU 

g a « mmife&mG&ttMKfomfemz z> nx otm * 

7<7 mm$tiz>'<zt><DXte^z:£m*?£X'btm<, 

[0 0 1 1 ] 

[£1*09] H»W 1 7>t-f*ClS 

3 5 S^/j^SJt^T-^-JU I RNAi 3 2 P^§& 
UUC AUG U A A ^mRNAA^ftSieS 

OmM Tris pH7. 2. 150mM NH.C 
1.30 mMM g (O A c ) 2 ££tf 5 0 u 1 ©H'ffiift 

OtatJKDcharged IRNA^SOOeat 
33 )]/<D 5 ' [ 3 2 P ] RNA-ol igonuc leot 
i de (Sambrook<~>, 1989, Molecular cloning: a lab 
oratory manual 2nd ed. New York: Cold Spring Harbo 
r Laboratory Press) i¥i£TX* 2 0 30 , CT-'f> 
+ M,T|g£3i*\ #8&mRNAttRNA€ 
-fey T £ U ;i/S - 3 0 0 A tf >7J 7A (Pharmacia) X* 
4 < CK*5t^Xl&£Lfflt3L7Co £&ftf9fttt£1g£#tt 
(WSJfrfi, 8mMTris, pH7. 2, 40mM N 
H,C1, 8mM Mg (OAc) i*6M50/i 1© 
Hffi$t (Ogawa and Kaji, 1975, Eur. J. Biochem. , 5 
30 8, 411-419) ^(Cfc^X, RF2feL<iiRFl, RF 
3fcL<IJEF-G, RRF, GT P 16 0V-f£n 
€-7-5to^.T3 O'CXfr oAco RF 3£fflt^<57Jf£ 
C*5HTtt. EF-G^W;ll:'Jit;v-APIlfi 

CDphosphoenolpyryvatei 3 u g ©pyruvate kinaseGQfS 
ftJtt. RF3**EF-G0>« 
ffi£ft#t"3;i<h£5gi8T5;fc«>{::. R F 3 COdose-dep 
endence#-:/£*H8l,fc. t 5 

^--XD^tett^fi^CD^l/SJU^^^-jH R N AO 

A©$J5£te4 < CX*MicroconlOy )P5'— (Amicon) £2S 

8 s itfzmzft-o ft. mmo)^s.^)vs.)v^^=.)v 

tRNAIl -fey U)l/S- 3 0 0T.tf>*-7A(Cj; 
•6f?««*fftjfc». 3 5 SC9*^> h^-eriiL^:. 
T^xroSiifcte. 9|©RC*S^T. 2lHlfcU< tt4 0fT 

K * ffl ^ X ^ -5 A^*5g ^ ttiSJi* t fe & C «t 0 IH PS S n -5 
fccDXtJ^cl^. 

[0 0 1 2] H^M 2 RF3, RRF, GTPCJ; 

so z>m&nfflmmmm&&<»ftMm£%f^m 



5 

ft, T-y-J\s- V t IT^romRNAOTtli^ 
(WT*mRNA) &ffllr»fc^ttt«*±tt»Tafi-e 

*<«i«)TfB*J.'3aSii(*7yfe'f "Iffit&ofc. tot 
#»9iaR R FIHSftjWX^ 'J— =.>^lCtta»TfiS 

[0 0 131IC. ±EHi£^fcSn<RF3^EF-G 
HtilcGT P a s ei£tt£*rr*><fc^'53t*«fc9. 
RF 3 A* E F — G dftfc) 0 . RRF, GTPffftTCt 
It -5 S 6 « fi!i?»IS1j[^»©»/IP*3«t^ 'J * V - A <Dn 

nR F 1 feL< (JR F 2. RF3fcL<IJEF-G, $ 
bCRRFtGTP^fe ##ffiTI'*S»i-a, 'J^V 
-A^6©gaRI!!K»JSS^fl£^6©3 2 PHlUU 
A AUG U A A *mRNA<E>#?gt 1 <7)A) <b 
1<(J3 5 S^^*;U5;i/^f L ^-r.> OSAT* f me 

R N A (EAT * f m e t - t R N A) (* 1 » 

B) ta^VhLfc. 

[0 0 14] #S89ifc:«fc»5«!J*&T*iS3ftS* 
m R N A & ffl ^ ttSfe** WS6 Tf * S A» 5 *^ S tfcRlft W U 
aiBbfclS*** £1©A©1J»JB£65IJBT**. f 

tlC9l€f«^TEF-G, RRF, G T P (C J; "9 gSSt 
BIRIJEtirt* £#©$HS#fr&fcn *mRNAA«'J#V- 

i^C, i©jlSKttEF-G*« f 65>^T?*0 (3t 1 OA 
. EF-G*fiFffiTfw43lr»TH-t©»*ttB 
feSflfcl^ (HA 65IJB) o 

[0 0 15] *L C©Jtt*fflt>TRF3*«EF-G 
©*|££ft#T?£-&J&*SA>*ii.fc (IslA) . R F 2 Id <t 
SgaiHBBR»7tft^*Jl»Ttt. RF3tRRF, GT 
Pld^O *mRNAfflU#V-A«tOO*H*IBS 

n, sait»iR»*sifi£#o##!&«B«>&nfc (ra 

2?IJ@) . ^(7)f£tt«GTPO#ffi(Cfe?¥LT*3 0 (H 
A 2Pmt 3P\B$:itm , *H»fcLTfflt>fcGDP 
*¥«ETT?W:B«>Sft&!&>ofc (HA 4M1) . M5«5fc 
#6, RRF (HA <h R F 3 (HA6?i|@) 

[0 0 16] -tftCttUT, SSKSIRCD^TICRF 1 
*fflt»t«^K«RF 3 tRRF, GTPO^TCDST- 



(4) 4#l$¥ 1 1 - 3 3 2 5 7 7 

6 

fttETlZ&^T h * m R N A© U # y — A«fc 0 ©$88 (J 
*S0J:<fi6ft^o& fflA 7 «h 9 JiJB^Jt 
&) . L^U-t««ro»Wir«k0. ccRFiattii 

#T^c7)*mRN A <t U jJty-AOPSCie^T^Clik 
fltfrj^ 0 . Mi;*fl)*niR N A^CDij^^ti^ttS-flf ^&© 
m R N A (KTn. r. m R N A) Ttt£B«T**£ 
£7W*B£ftifc. *-£TCl©n. r. mRN A$rp]B§ld 
ffl^TSJ6*-tt-5^iJi«fcO. R F 1 Sffllvtfr&'SJR 
tlt5t>Tt)E F-GWftOlCR F 3^*mRNAWU* 

mZft? Z. <h£SS§SL/t (HA 7 £ 9 ?>IB© + 
n. r. RNAfcttK) . £ LfcttC, RF 1 $ 

NA©R«-&Jl«tS«BtttSrl»Cfc«>. #*»<DmRN 

[0 0 17] .hfBldTpSnfcRF 3 R£/R R F , GTP 
K«fc.5*mRNA©U#y-A<fcO©fi¥fiite. RF IS 
tfR F 2 ©INffSTK&^Ttilg&eflfc (RA 10 
FIB). d<PRF IRtfRF 2#?¥£Tlwi5tt3*mR 
a> NA©U#y-A«tOO)«¥«IC43^Tt). GTP (PI A 
ll^lS) RRF ((5] A 1 2JFIIS) RF3 (HA 1 
33*11) ©#fit3tfefiFL.Tl»SC<t«:*KLfc. "T&fc 
RF lRtfRF 2 0^aSaiR*I^H75:^St I tC 

4. 

[0 0 18] _hH^$n^J:-5^^7 p 5 L f : Jl/ 1 RNA0 
^^^^^^^©♦mRNAroU^V-AJ; 
D©»«tCl8-rs^*tt, H»©EF-G, RRFC<t 

3(9 ht, S1©B l^e>9 5iJ@C*5ViT, *fmel© 
fl?R|#?&K:frfc>ft. fme t tRNA«Wm?>n& 
ViCCjtJLT. HB 1 05iJBHa6tlS«fcaHRF 1 

43<t i/R f 2 im&Ttz&v z>m&nffimmi&m'&fc(» 

ftm<D&lZ\$m&<D * fme l - t RNAMfe^n. 
^©JMC&UTti fme t - t RN A©jjn*#£?7$*£!'=> 

t t>mRN A©^fi6^ff X.-5*SI^*^nAc. 
cfc?&RF li>J:tfRF2##ftT«::*»t*RF3. R 
RF. GTPHJ:-5SeRHiR»itSffl^ffO»»tt. < 

40 tltin*. L^L-^-C. RR F©7»;t-f KMbT 

S. RRF(DPl§?PJ©X^U-->f5:SIMT-5±T, 
j!E*OEF-GtRRFSfflH8*S-eHailSfflCi& 

■ifi£>E F-GOESJa. ^!A«7->> ! >^fiabfc^ ; bR 

R F <fc 5 t&^SfflT, ^ORRFIfi 

S^I^X^ ij— n^faOKttjiSfcH. RF3©E 
*JWttlBft©Bf» 6.nTt^«cl/»OT, RRF Ic^SW/i 
mm#\<D7st> U-->^ttRF 3 *ffll»fc^J;D»* 

50 [00 19] iiil R F 3CDga^Rgi^iSgia-&* 



(5) 



<ftffl¥ 1 1-332577 



8 



-G. RRF. GTP*fflH4*TI4ft<. EF-GW 

ta-r. RRF©a*tt«iett'<fifi«"efT^, rf2 

K#ftLtet»c:<DJRK:iH>T. RF 3<0JBai3fftfiFLT 
'J # V - A fr<b * m R N A <DMM T&^flP L X V> 5 0Dt&<& 
Sfc-C**. -Tftfc-fe, RRFC«ka5SKHiR»*S1lS^' 

#fcEF-GIC«t)0. R F 3 

RRF£ffiV»<5JBC*H>T"W:, ^GQKJfcteRF 2<7)#ffi 
flftSFbTisD, «A.^#ti«»fl[©RF 3 (0. 2 2 
n.--y h) £flH>TfcR F 2^#ffiTt*5tiT«. *m 

[0020] sfc^nsT-w^a-e. ^»gasffliR*i 

SttT^S. ^dTlSJ^iC, dCDRF 3 SrfflV^U^V 
— A U it-f 9 U >^C0Sft^l-*3t' i T. RRFOTitgfe 
#*BtBbfc*»W*0 2Cl3-r. 

t *3 ^ T t> ^ <0 Pt R R F CD £ ^ iZ &. # L, T S. 6 
HMK**Sa#*G>»». T&*5t3U tfV-AW'JlM 

toTRR fib*«©x£ v-^tfizmmt&m-ts 

[0 0 2 1] 

fcmtfMWZnfz. RF 3 tGTPCiO RF 1 U < 
«R F 2 CO^^H^ #U tHV — A«Agg{4«k OifttB^ 



*EF-G*l ffaJU «)|RCfToT^««ffi«:ffl'5Cli: 
fcfc^ffifcLT, EF-G0OR^0(CRF3^ffl^/t^ 
[0 0 2 2] MiE©. tt*ff<Cfc*lT*fc'J#V — AS 
(i. 35*805 #'J V-A*fflV»T*«-r*7 0 S "JjHV — 

fcfif*ro*ii»7 0 S U^V-Att»i|^?iT«, 

£jgH i' ct * @& *ff o c i a«*st? & o . * p 

- 9 - <D ffl IB K «fc 0 — « C 6 * 001^ L 0 X 
(I. :nSTCD7 0SWV-Ai«ftTH, ^Wfc? 

rf ^ i/y-ym-CysOl LMMm R N A ^MfeRffrT-Mil 
Stn«/N^ TJU-y-y h** U-->^->7.^A(Cffl 
*JiA/T*<«)^-&«J*RRFIB*ffl<tLT^^ , J-=. 
>>/T£5. £fc#5B9l®^J«inRNA-C'bRRF<07 

ffiTfe*. ^£9, tf'J UK Kit 3 K>£otj\ ^CDT 

30 F^3J;5fc«BtK*J£EHTfttfmRNA<OtfflrT?fe 
<» RRFWlfif $nfcItlI±0mRNA©"Fii5^i 

<kS, IfgfiV 10-l 474 7f) iMtf, -1" >f 
0RRF(SttO77t'f5:h7>K>'3 >TB ; 5C:i: 

[0 0 2 3] 

[^1] [^1] RRF^ffiTt:43tt^EF-GfoL 
< «R F 3 K«fc* U JpV-A?IWffl*tt:«Ufc^»« 



B 



*mRNA *mRNA *fnet 
(+n. r. RNA) 



*fmet- 
tRNA 
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ttffl¥ 1 1 - 3 3 2 5 7 7 



JO 



t \ duo 


Er-fe, 


l»Tr, 


DDD 

KKr 


70 




57 


9 


Z) KHZ, 


DUO 

Kro, 


blr, 


KKr 


60 




60 




o) Ki% 


MO 




ODD 

KKr 


1 A 
10 




04 




^ DT30 


Kro, 


UDr, 


HDD 

KKr 


17 




67 


n. d 


5; KFZ, 


Kro, 


GTP 




14 




70 




RF2, 




GTP, 


nnn 

KKr 


8 




68 




7; RP1, 


DUO 

Kro, 


GTr, 


nnn 

KKr 


5 


20 


48 




o) Krl, 


DDO 


GTP 




1 


5 


38 


D. 0. 


9) RF1. 




GTP, 


RRF 


0 


1 


36 




10) 


RF3, 


GTP, 


RRF 


48 




4 


41 


11) 


RF3, 




RRF 


1 




4 


1 


12) 


RF3, 


GTP 




6 




2 


5 


13) 




GTP, 


RRF 


2 




2 


1 



[0 0 2 4] RFUKIJRF2. RF3fcL<IJE 
F-G. RRFiGTPfflfnfW. imUTlZti 

■5 [3 2P] tS3lt£0fcmRNA ( * mR N A) ©UsKV 
-Ai0©«i (A) . hL<U [3 5S] «aM$;U~ 
Jk*^*x> f me t) [3 5 S] fttt 

tWKJMf^JHRNA (6lT*fme t-tRN 20 
A) W'J^V-AiOO^I (B) h LT«te 

L^c- 7. 8, 9^J@<DR F 1 £ffl^£^?iJTH:. ribo 
someCDSfiJJB&JSSiSmRNAKR F 1 ^S^L^W* 
r-#Jt,;h.&< &-5<D£te<Yca6, 1 ^;i/C0#|§ 
imRNA^Mxt, RF 2 2 0 0 tfaa- 7 hfeL 
<«RF1 40taary h. R F 3 5a- 7 ht) 
KBEF-G 12tfa^;k RRF 6 bfn^Jk 
GTP 16 07-f?D€-7-feL<(iGDP 16 

Ov-f ^ o^-^-^n-en^frS 0 /z 1 comWitplz 
£I^T, 3 5 Sjgii^Jl/SJM^:^ t RN A<t 3 2 5(9 
PlfggUUC AUG U A A £j5fc*yte>y + -R 
NA*6S;4 1 e3*;P05SRIM?*SF*t«£#£ 3 0 
"C, 1 05M >*3.^-hLfc. 1 *JBK:i3V>T«, E 
F-G 0. 25'Jt-7-, t:jHf>*^— i? 3u 
g&tiQ7Lfz (Ogawa and Kaji, 1975, Eur. J. Bioche 
B.. 58, 411-419«tO) = *82©'JJt«y-A«t <9fi?fl£L 
itmRNAi f me t CQtgffilJl 00^©1 tfn^E^T 
«U aH^f tt#Tffofc£ttlfc;i&>58fc. 1 5 07xF 
tJKDmRNAt 5 07if-tJKD f me I ^n-?*! 



[0 1] RF 2fiFfiEfc:*H»T. RF 3, RRF, GT 

fe#Tfe4Ci^"r^77„ RRF 2fcfntJk G 
TP 1 6 0 uMZStS 5 0 u 1 ©jgjgtfKJSI^T, 1 
0 0 fcTna-y h«RF2Sa, #?¥«ETTH + C^-r 

aaeoR f 3 51^x3 5 s«»*;u5^/^*— t 

RNAt32Pil UUC AUG UAA&^/7 
t>yt-RNA*bii5 1 tr^JkCDSeKHi?^ 
»&#£3 0t:. 10^-f>+a^-M. SPIifUfcm 
RN A&mmztVm^Ltc. »LfcmRNA«7i 
H^k^MiT^U aHKttErtSJS+K^nSRF 3 
08^*az 7 hfetgL]t. RF 3, RRF*C# 
#&TK43tt5£I4!gW>e>#Jt 1 5 0 7ihtJKDmR 
NA£f£l&LT«fBLfco 

[02] RF 3, RRF, GT P iZ <fc 5I6«^i 
K»ife*^*©4)-j»«*R RFigfemSet^f 
^77. RF3 UZ7k GTP 160/xM^ 
tf 5 0 /a 1 (D$i£ (8mM Tris, pH7. 2, 4 
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